Pathophysiological activity in rat dorsal horn neurones in segments rostral to a chronic spinal cord injury.
As a sequel of complete spinal cord injury (SCI), patients often develop chronic pain which is perceived at or just below the level of the lesion. Likewise, in animal models of SCI, spontaneous and evoked pain-related behaviour can be observed. In the present study, the hypothesis was tested that pain related behaviour after SCI in animals is at least partly due to neuronal hyperactivity in spinal segments rostral to the site of injury. In rats with a chronic transected spinal cord, the impulse activity of single dorsal horn neurones was recorded in two locations: (1) directly rostrally adjacent to the lesion, and (2) 2-3 segments more rostrally. Cord transections were made either at the thoracic or at the lumbar level. Sham-operated rats and rats which underwent no surgical interventions served as controls. Compared with both controls, in SCI animals the background activity of the neurones had a significantly higher level in both series. Often the activity showed a pathophysiological altered discharge pattern. Following SCI, there was a general increase in the mechanical responsiveness of neurones that were recorded 2-3 segments rostrally to the lesion. The results suggest that neuronal hyperactivity in spinal segments just rostral to the lesion may contribute to chronic spontaneous SCI pain. Further, there is some indication that the allodynia perceived in body regions near and above the level of the SCI may be due to increased responsiveness to weak stimuli of neurones located more rostrally to the lesion.